Background: In spite of the evidence supporting the importance of breastfeeding during the first year of life, data on breastfeeding practices remain limited in Canada. The study aimed to examine the prevalence and predictors of 6-month exclusive breastfeeding among Canadian women. Socioeconomic, demographic, maternal, pregnancy and delivery related variables were considered for a multivariate logistic regression using stepwise modeling. Bootstrapping was performed to account for the complex sampling design. Results: The sample size in this study was 5,615 weighted to represent 66,810 Canadian women. While ever breastfeeding was 90.3%, the 6-month exclusive breastfeeding rate was 13.8%. Based on the regression model, having higher years of education, residing in the Northern territories and Western provinces, living with a partner, having had previous pregnancies, having lower pre-pregnancy body mass index and giving birth at older age were associated with increased likelihood of 6-month exclusive breastfeeding. Moreover, smoking during pregnancy, Caesarean birth, infant's admission to the intensive care unit and maternal employment status before 6 months of infant's age were negatively associated with exclusive breastfeeding. Mothers choosing to deliver at home were more likely to remain exclusively breastfeeding for 6 months (Odds Ratio: 5.29, 95% Confidence Interval: 2.95-9.46). Conclusions: The 6-month exclusive breastfeeding rate is low in Canada. The study results constitute the basis for designing interventions that aim to bridge the gap between the current practices of breastfeeding and the World Health Organization recommendation.
Background
Epidemiological research provides compelling evidence for the effect of human milk in decreasing the risk of infant mortality and morbidity from acute and chronic diseases [1] [2] [3] . The World Health Organization (WHO) advocates for breastfeeding as the best source of food for optimal infant growth and development. They recommend that infants should be exclusively breastfed, receiving no other foods or liquids besides breast milk, until 6 months of age [4, 5] . Although there is a debate that infants exclusively breastfed for 6 months are subject to energy and micronutrients deficiency (particularly iron and zinc) [6, 7] , the Canadian Paediatric Society, Health Canada and Public Health Agency of Canada have adopted the WHO 6-month exclusive breastfeeding recommendation [8] .
The prevalence of breastfeeding among women has been shown to vary substantially across the provinces of Canada. The initiation of breastfeeding ranges from 91.1% in Ontario [9] to 85.6% in Alberta [10] and 72% in Quebec [11] . Breastfeeding continuation up to 6 months was reported to be 22.8% in Southwestern Ontario [12] , 37 .2% in Alberta [10] and 32% in Montér-égie, Quebec [13] . The prevalence of exclusive breastfeeding at 6 month, however, is much lower. Millar & Maclean (2005) reported that only 17% of women in Canada conform with the 6-month exclusive breastfeeding recommendation of the WHO. Based on the Canadian studies, exclusive breastfeeding was significantly more common among urban residents [14] , women with high education [11, 14] and older mothers [11, 14] . Risk factors for early breastfeeding termination were also found to be associated with early hospital discharge, minimal breastfeeding support and receiving advice on formula feeding [9] .
Acquiring information on the predictors of breastfeeding may better equip policy makers and public health practitioners in designing programs for at-risk groups and may help to bring the entire population closer to the infant feeding practices recommended by Health Canada and the WHO. In spite of the evidence supporting the importance of breastfeeding during the first year of life and the variety of health outcomes that are related to breastfeeding, data on breastfeeding practices remain limited in Canada. Canadian studies are mostly representative of specific regions/provinces [10, 12, 13, [15] [16] [17] and specific populations such as teenagers [18] , low income mothers [19] , female physicians [20] and primipara mothers [21] . To our knowledge, only one nationwide study, using data from 2003, assessed the prevalence and predictors of breastfeeding across the Canadian provinces [14] . The study, however, excluded mothers in the northern territories. It also assessed breastfeeding status within the previous 5 years thereby increasing the chance of recall bias. The study, as well, investigated limited demographic and socio-economic predictors. The present study, however, used data from a recent specialized survey on pre and post delivery experiences among mothers residing in both the Canadian provinces and territories. It aimed to examine the prevalence of exclusive breastfeeding at 6 months and the potential socio-economic, demographic, maternal, pregnancy and delivery related predictors.
Methods
The analysis of this study was based on the Maternity Experience Survey (MES) that was sponsored by Public Health Agency of Canada and conducted by Statistics Canada in 2006. The MES study is the first nationwide survey that assessed pregnancy, delivery and postnatal experiences of mothers and their children. The study sample was selected from the Canadian Census of Population to include women aged ≥ 15 years who had singleton live births between February 15, 2006 and May, 2006 in the provinces of Canada and November 1, 2005 and February 1, 2006 in the territories of Canada. A total of 8,542 Canadian women were selected, out of which 6,421 (75.2%) responded to the survey. The data was collected through telephone interviews using a computer-assisted telephone interview application. Interviews were conducted between the 5 th and 14 th month after delivery and lasted on average 45 minutes. The majority (96.9%) of the interviews, however, were performed between the 5 th and 9 th month postpartum. The MES has been previously described in other references [22] .
The present study considered the 5615 MES mothers (87.4%) who had babies aged ≥ 6 month at the time of interview. Mothers were weighted to represent 66,810 Canadian women. The main outcome of the study was exclusive breastfeeding based on the WHO definition as the intake of breast milk only without any other drink or food for the first 6 months of infant's age [5] . This outcome was dichotomous (<6 months, ≥ 6 months) and was calculated using information about breastfeeding termination and timing of introduction of liquids, semi-solid and solid foods. Other breastfeeding variables that were considered were, ever breastfeeding assessed by the question "did you breastfeed or try to breastfeed even if only for a short time?" and breastfeeding intention measured by the question "prior to giving birth, did you intend to feed by formula alone, breastfeeding alone or a combination of both?"
A wide range of variables were investigated as potential predictors of exclusive breastfeeding. Socio-economic status, such as maternal years of education, total household income and place of residence, and demographic factors, consisting of immigration status and province of residence, were considered. Information about maternal characteristics including marital status, age at first pregnancy, number of previous pregnancies, age at selected birth, pre-pregnancy maternal body mass index (BMI) and mother's perceived health were also assessed. Furthermore, pregnancy related factors composed of: self reported weight gain during pregnancy, ever taking alcohol during pregnancy, ever smoking during the third trimester of pregnancy, support during pregnancy, mother's reaction to pregnancy, mother's stress level before and during pregnancy, health problems during pregnancy, attendance of prenatal classes, number of prenatal care visits and type of prenatal care provider were explored as well. Finally, delivery related factors (type of delivery, type of birth setting, birth weight, gestational age and baby's admission to neonatal intensive care unit) and postpartum variables (hospitalization of baby, support after birth, work status after birth and postpartum depression) were examined. All the variables, except for mother's stress level and postpartum depression, were directly selfreported by the mother. The mother's stress level was measured through a set of 13 questions that examined the mother's experience of stressful events in the past 12 months before the birth of her selected child. The questions were adapted by Pregnancy Risk Assessment Monitoring System (PRAMS) from Newton and Hunt's Life Events Inventory [23] . The answers for these questions were categorised as "Yes" or "No". Consequently, the sum of the "Yes" responses was calculated for each mother to represent her stress level [24] . Postpartum depression, on the other hand, was assessed using the Edinburgh Postpartum Depression Scale [25] . The scale consists of 10 items with four response categories scored from 0 to 3, whereby the highest values represent depressed moods. The sum of scores represents the mother's level of postpartum depression [24] .
The prevalence of exclusive breastfeeding was estimated through population weights and examined across all the Canadian provinces and territories. At the bivariate level, differences in the proportion of exclusive breastfeeding were assessed among the different levels of each predictor using normalized weights. Chi square tests and odds ratios (OR) using 95% confidence intervals (95% CI) were performed for categorical variables. Differences in means and 95% confidence interval estimations were employed for continuous variables. All the independent variables were considered for a multivariate logistic regression analysis using stepwise modeling. Adjusted OR and 95% CI were reported for the final model. To account for the complex sampling design, bootstrapping was performed to calculate the 95% CI estimates. Population weights, normalized weights and bootstrap weights were all created by Statistics Canada and provided with the MES data file. All analyses, in exception to bootstrapping, were conducted using the Statistical Package for Social Sciences (SPSS, version 17.0). Bootstrapping was performed using the Statistical Analysis Software (SAS, version 9.2). Statistical significance for all analyses was set at alpha <0.05 for a two tailed tests. Table 1 presents the estimated population and distribution of breastfeeding related outcomes. During pregnancy, around 90% of the women intended to breastfeed their child. Exclusive breastfeeding rates from 1 to 6 months are illustrated in Figure 1 . At 1 month, the exclusive breastfeeding rates were 63.6% (95% CI: 62.3%-64.9%). By 3 months, half of the Canadian women were exclusively breastfeeding (50.4%, 95% CI: 48.2%-50.9%). The 6-month exclusive breastfeeding rate was 13.8% (95% CI: 12.9-14.8) while more than half of the women remained breastfeeding at 6 months of infant's age. Figure 2 compares the breastfeeding rates across the Canadian provinces and territories (P-value < 0.001). The Northern Territories and British Columbia demonstrated the highest prevalence of exclusive breastfeeding at 6 months (21.2% and 19.2%, respectively). The rate in Newfoundland and Labrador and Prince Edward Islands, on the other hand, was the lowest at 6.5%.
Results
Unadjusted associations between exclusive breastfeeding and potential predictors are shown in Table 2 . Out of the 30 variables that were considered for stepwise logistic regression, 12 variables were retained in the final model ( Table 3 ). Years of education was the only significant socioeconomic variable (OR: 1.08, 95% CI: 1.05-1.12). Out of the demographic variables tested, province of residence remained in the model. As compared to Eastern Atlantic provinces, the residents of Northern Territories and British Columbia were 3.01 (95% CI: 2.21-4.12) and 1.94 (95% CI: 1.42-2.64), respectively, more likely to exclusively breastfeed for the first 6 months of the infant's life. Mothers with partners, mothers with lower BMI before pregnancy, mothers who had more pregnancies and mothers who had their first pregnancy at an older age also had an increased likelihood of breastfeeding exclusively for 6 months. Furthermore, smoking during pregnancy was negatively associated with exclusive breastfeeding (OR: 2.11, 95% CI: 1.36-3.27). Women giving birth at home were 5 times more likely to exclusively breastfeed than those who gave birth at hospitals or clinics. Vaginal delivery was also found to increase the exclusive breastfeeding rates at 6 months by 25% as compared to Caesarean delivery (OR: 1.25, 95% CI: 1.01-1.53). Finally, mothers who had their babies admitted to neonatal intensive care unit after birth and mothers who returned to work within the first 6 postpartum months were less likely to achieve 6-month exclusivity of breastfeeding.
Discussion
The present study aimed to investigate the prevalence and predictors of exclusive breastfeeding at 6 months among mothers throughout the Canadian provinces and territories. Although ever breastfeeding was 90.3%, half of the Canadian mothers exclusively breastfed their babies for 3 months and only 13.8% of the mothers remained exclusively breastfeeding for 6 months. The exclusive breastfeeding rates decreased considerably from 1 month to 6 months among Canadian mothers. In Norway the 1-month and 4-month exclusive breastfeeding rates were 90% and 44% as compared to 63.3% and 41.4% in the present study [26] . In Quebec (1999/2000), the exclusive breastfeeding rates were 62% and 35% for 1 and 4 months of infant's age [13] . The Canadian 6-month exclusive breastfeeding rate is comparable with other developed countries. In the United States, the prevalence of exclusive breastfeeding at 6 months was 11.3% [27] , whereas it was 10.1% in Sweden [28] and 7% in Norway [26] . The study rate, however, is lower than the rate (17%) reported earlier in Canada in 2003 by Millar & Maclean (2005) . Similarly, the provincial rates reported in the present study are lower than the 2003 Canadian study [14] . The 2003 prevalence rates, for example, in British Columbia, Alberta and Ontario, were reported to be 28%, 22% and 18% respectively, while, in the present study, they were been measured as 19.2%, 15.3% and 14.5% respectively. Only Quebec illustrated a fixed rate of 10% in both surveys while New Brunswick reported an increase from 8% in 2003 to 10.9% in our study. While no data is available in 2003 for the Northern territories, the prevalence of exclusive breastfeeding in this study was the highest (21.2%) as compared to all other provinces. The differences between the two studies might either be attributed to variations in study designs, sample selection and variable definitions or to an actual decline in the rate of exclusive breastfeeding in Canada.
At the multivariate analysis, years of education was the only significant socio-economic predictor of 6-month exclusive breastfeeding. The results are in accordance with the international [26, 29] and Canadian literature [9, 11, 14] . Nationally, Millar and Maclean (2005) revealed that postsecondary education was positively associated with exclusive breastfeeding for the first 6 months of life. Similarly in Quebec, having a university diploma increased the odds of 4-month exclusive breastfeeding [11] and not completing high school was a risk factor for early breastfeeding termination in Ontario [9] . A higher level of maternal education seems to allow mothers to formulate well-informed decisions regarding the feeding practices used for their infant.
With regard to maternal characteristics, living with a partner, having had previous pregnancies, older age at pregnancy and lower pre-pregnancy BMI was found to be significantly associated with 6-month exclusive breastfeeding. The presence of a partner is likely to provide increased support for the mother, which may ease the feeding process and the choice to exclusively breastfeed for 6 months. Although studies regarding the association between marital status and breastfeeding are inconsistent [26] , the result of the present study is in agreement with studies from Norway and Germany [26, 29] . Previous Canadian studies, however, failed to demonstrate this association [11, 14] . High parity was also found to be positively associated with 6-month exclusive breastfeeding. A dose response relationship between parity and breastfeeding has been previously documented in the literature [26, 30] . Multipara mothers are suggested to have increased knowledge and self confidence from earlier breastfeeding experiences. By the same token, young age at first pregnancy decreased the likelihood of 6-month exclusive breastfeeding. Evidence in the literature provide consistent results of a positive association between breastfeeding duration and maternal age [11, 26, 29, 31] . Study results are also in agreement with the literature whereby maternal pre-pregnancy BMI was found to be negatively associated with breastfeeding [32] [33] [34] [35] . It has been postulated that heavy weight might interfere with prolactin production [32] . The psychological factors associated with heavy weight may also have an impact on breastfeeding initiation and duration [33] .
Evidence of the present study suggests that smoking during pregnancy decreases the likelihood of 6-month exclusive breastfeeding. Lande et al. (2003) also reported the association between exclusive breastfeeding at 4 months and maternal smoking status after delivery to be OR = 0.40 (95% CI: 0.32, 0.50). In Canada, Albertan mothers who smoked during pregnancy were less likely to continue breastfeeding for longer periods [10] . In Southwestern Ontario, the presence of a smoker at home after delivery increased the risk of early breastfeeding termination [12] .
In the present study, the place of delivery was associated with the 6 month duration of exclusive breastfeeding. Mothers giving birth at home were 5 times more likely to exclusively breastfeed than mothers giving birth at hospitals. This relationship can be attributed to the negative influence of formula supplementation in the hospital [9] . A study in a Canadian university teaching hospital reported that 47.9% of the infants received formula milk during hospital stay [36] . It is noteworthy, as well, that the characteristics of women giving birth at home are substantially different from their counterparts [37, 38] which might reflect on their breastfeeding choices. Besides the place of delivery, the type of delivery was also related to exclusive breastfeeding status. Vaginal deliveries increased the odds of exclusive breastfeeding at 6 months. Pain and discomfort associated with Caesarean section may prevent the mother from breastfeeding. Results from the literature, however, are in disagreement about the relationship between the type of delivery and breastfeeding duration [30, [39] [40] [41] .
Infant's admission to intensive care unit and employment before 6 months from birth were negatively associated with exclusive breastfeeding. It has been reported by Jakobsen et al. (1996) that child illness is a common risk factor for shorter duration of breastfeeding. The impact of working shortly after delivery on breastfeeding termination has also been documented in previous studies [30, 39] . The proximity of the nonworking mother to her child makes breastfeeding more accessible during the first 6 months of life.
The response rate in the present study was 75.2%. The main reason for non-response was the inability to establish contact with the mothers who were initially selected from the Canadian Census of Population. However, the population weights created by Statistics Canada and used in the analysis accounted for this non-response. The cross-sectional nature of the study and inability to measure the duration of breastfeeding longitudinally stands out as another limitation. The study would have also greatly benefited from information on the mother's knowledge and opinion on exclusive breastfeeding. Information on the support available to the mother during the prenatal and postnatal period would have been very helpful as well. Despite the above facts, this is the first nationwide study that assessed a comprehensive list of potential predictors for 6-month exclusive breastfeeding across the Canadian provinces and territories. The data is representative of the Canadian mother population. The confounding effect of many covariates is also well contained. Moreover, the recall bias of the outcome variables maybe reduced as mothers were surveyed within a year of the birth of their child.
Conclusions
In Canada, almost half of the women are exclusively breastfeeding at 3 months while only 13.8% remain doing so at 6 months. Results of the present study constitute the basis for designing interventions targeting policy makers and health professionals in order to bridge the gap between the current practices of breastfeeding and the WHO recommendation. Single, less educated and nulliparous mothers should constitute a focus of these intervention programs. Finally, promoting exclusive breastfeeding rates for the first months of life is highly warranted. 
